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Principles of Processing Method Reducing Hepatotoxicity of Chuanlianzi( Toosendan Fructus) .
Bioinformatics Prediction and Experiment Validation
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( College of Pharmacy, Guangxi University of Chinese Medicine ,Nanning 530200 , Guangxi , China)

Abstract; Objective Based on network pharmacology and molecular docking techniques to predict the material basis and tox-
icity mechanism of Chuanlianzi( Toosendan Fructus) hepatotoxicity and to validate the reducing effects after processing in combi-
nation with in vivo and in vitro experiments. Methods The toxic components and targets of Chuanlianzi( Toosendan Fructus) were
collected using the systematic pharmacology analysis platform of traditional Chinese medicine( TCMSP) and the Swiss Target Pre-
diction database,respectively. Liver injury related targets were obtained through GeneCards and OMIM databases. After the com-
mon targets were screened by Venny diagram,PPI analysis was carried out by STRING database ,and enrichment analysis on GO
function and KEGG pathway were conducted to predict their possible toxicity mechanisms. Molecular docking validation and visu-
alization of key components of Chuanlianzi( Toosendan Fructus) hepatotoxicity with key protein binding sites and binding effects
were performed using AutoDockTools and PyMOL software. In vivo experiments were conducted to compare the magnitude of a-
cute hepatotoxicity of different processed products of Chuanlianzi( Toosendan Fructus) in mice by detecting the viability of alanine

aminotransferase (ALT) and aspartate aminotransferase( AST) in serum and observing the pathologic morphology of liver tissues
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with HE staining method and to determine the levels of superoxide dismutase ( SOD ), malondialdehyde ( MDA ) , glutathione
(GSH) ,and glutathione peroxidase( GSH — Py ) and analyzed the reasons for the differences in the hepatotoxicity of different pro-
cessed products of Chuanlianzi( Toosendan Fructus) in mice from the perspective of oxidative damage. Results Network pharma-
cology showed that Chuanlianzi ( Toosendan Fructus) hepatotoxicity components were melianone , Toosendanin and Nimbolin A,
and its core targets for liver injury were TP53,IL —6 and CASP3. GO enrichment was analyzed to the biological processes,such
as positive regulation of transcription and gene expression, negative regulation of the apoptotic process, and inflammatory re-
sponse , cellular components, such as extracellular region , outer mitochondrial membrane , mitochondria, protein binding, protein ho-
modimerization activity ,enzyme binding and other molecular functions. KEGG pathway analysis screened TNF,PI3K — Akt, IL -
17 ,HIF — 1, apoptosis and other key signaling pathways of Chuanlianzi( Toosendan Fructus) — induced hepatotoxicity. The molec-
ular docking results showed that the main toxic components of Chuanlianzi( Toosendan Fructus) could bind well to the core tar-
gets. In vivo experimental results showed that compared with the raw Chuanlianzi( Toosendan Fructus) ,the vinegar — processing,
stir — frying to brown and salt — processing products all significantly reduced the activities of ALT and AST in the serum of mice
(P <0.05) ,and the wine — processing product showed a significant increase in both ALT and AST. HE staining showed that the
vinegar — processing product, stir — frying to brown and salt — processing products reduced the infiltration of inflammatory cells in
the liver tissues and apoptosis of hepatocytes of mice,which suggested that Chuanlianzi( Toosendan Fructus) had the effect of al-
leviating liver injury after processing. This suggested that Chuanlianzi( Toosendan Fructus) had the effect of reducing liver inju-
ry, but the hepatotoxicity of the wine — processing product was greater than that of the raw product. This result suggested that the
mechanism of liver toxicity induced by raw Chuanlianzi( Toosendan Fructus) in mice was related to the disruption of their antioxi-
dant defense system,reduced ability to scavenge free radicals and subsequent excessive accumulation of free radicals in the body,
which induced cell membrane lipid peroxidation. Conclusion The vinegar — processing, stir — frying to brown and salt — processing
products may reduce hepatotoxicity by altering the effects of Chuanlianzi ( Toosendan Fructus) on hepatotoxic targets such as

TP53,IL -6 and CASP3,reducing inflammatory responses and inhibition of cell membrane lipid peroxidation,but the wine — pro-
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cessing product is more toxic and should be avoided in clinical practice.
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TAFAUE IR Tt SFAE RS AN, e PRI 10 R 19,4648, 017 067440237
HEAN A Ay JTAHI 5 1 A ZE A, 1T A0 AR I SE 10 0:852MTD 38:27 ;22.88 o: 607 ;o: 135
J I XD RE AR . B R AE ERR A D %4l 10 MTD 3771 £16.52  0.743 0. 246
S5 ORAT I A R T8 Hp B AR M AT AN S SR IR B AL 3 10 0.85MTD 40.41 +17.40 0.668 +0.226
B IXTCRAEAN MR o 5 AL /N 25 R A 7, I A e Bk 18 10 0.85°MTD 48.73 £18.41  0.660 £0.205

R RE KR, T AN B SR IR AE AL Y04 X/ SOE 20 IR
2.7.3 SOD.GSH - Px . CAT.XOD % 4 % MDA .GSH 4%
mE R4 SR, 5 IER A, TR RS &
i B/INEUITF AL 28 SOD 3% F1 ¥ T 18 25 5 NI PR 2E i MTD
2H 3P 4 b MTD 4H 375 5 5 0. 85°MTD £H b £ 5 0. 85MTD £
B/ FRUFZH 4L GSH - Px 5 /1 B R#IG(P <0. 05 5P <0.01),
B i AN 5 5 GSH - Px 3 7 JC B &8 25 5, NI BT 2R &
MTD 0. 85°MTD £ , fi& 5 iy MTD 0. 85MTD £, ¥ 5% i MTD .
0. 85*MTD 4,45 4E i MTD 41, b4 MTD 41 1/ BUIT 4
CAT & J1 B A%, A Y C B 22 5 IR £ 5 MTD
0.85°MTD 0. 85*MTD 4 ,iF % i MTD, kb4 & MTD 2H fit /)5 B,
FFZHZR XOD 3 J) 18 35 T, BS 5 b AR 5% ff 4540 XOD 35 13
T EES ., BRS 4R ER, 5IEFAML, BT,
MTD 2 | B§ 5 MTD 41 (iP5 5 5 MTD 41 i) /s U 4141 MDA
T BETE (P<0.058(P<0.01) , H Al 241 MDA #5 76 B
Fd BT AR N BUFF L 248 1 107 8
HESEREE ARSI (2 5)

a i/ Son/ GSH-Py/ CAT/ X0n/
. (g-kg™) (U/mgprot )  (U/mgprot) (U/mgprot) (U/mgprot)
FEE 10 — 35,8548 586.2:111.4 89.24£1838  8.80:0.75
A4 10 MID 378.2£26.2 450.4+93.0%  37.98£10.77% * 12.38+0.84* *
10 0.8°MID  33.3:56.7 608.1£162.5  56.68+12.91% * 12.23+1.44
10 0.85°MTD 382.6+21.4 478.8+97.6  89.45:15.91  10.43+0.91* *
T4 5l 10 MTD 414.55.6  688.3+93.0  46.95+9.00* * 9.54x1.10
10 0.8MID  368.5+88.4 573.8+236.3  41.13+7.03* * 10.39+2.06
10 0.8°MTD  363.1+85.5 526.4+161.4  70.27:16.87  10.28+2.00
LA 10 MID 367.4£30.8  455.285.0%  55.66+19.28* * 10.39£0.82* *
10 0.8°MTD  435.3+111.6 447.2+56.4** 61.86+15.38* 10.46+1.68
10 0.85°MTD  495.8+84.1 458.1:67.3  72.9136.2  9.36+1.30
PR 10 MID 353.0£42.5 S0L.2#9L5  44.42£12.85% * 10.05+0.88*
10 0.85MTD  430.0+87.1 433.1+117.1% 49.45+13.89  9.10+1.86
10 0.8°MID  326.1£37.7 6M.0:137.8  66.91:24.73  9.71£0.9
4 10 MID 308.7+64.4 L7211 46.40+16.15* * 9.12+1.14
10 0.85MID  350.1+104.2 559.1:126.4 72.40:15.59  9.972.52
10 0.8°MID 383.3:+84.0 62.7+189.6 115.13£37.95  11.15£3.45

e SIERALIE, P <0.05; + « HIERA L, P <0.01,

o HIEWA R, P <0.05; + + SIEFAHE, P <0.01,
WS, IMETAE G MTD 21 5455 MTD 21/ BUIF414L GSH
i R, HoA 4% 41 GSH &5k Xy Jo W] I8 25 57 . %45 4R
T2 S BU N BUIF 3 PR A 38 5 DL 5 e S Ak B 1 2R 46
MEVBEIR, R LB AR, 4T S 2 1 BRI Y
T EEHERR T S 40 R it A BB A 5 o
3 itit

TEIG R 25 it eh, of 25 T8 P340 ( drug — inducedliver-
injury , DIL) J&—Flf R _E % W25 R B, I 1E7E 25
YIRS B P HESE 2 O AV T MR o AT IEAE R
YR — A EEASE KB Y R W, B
ARG R BT 12 B , DL S AE Rt 2 5 BEAE B ST A AN T IR
N 5 2 S 0 T4 40 ) LA T Ok B %2, X — S B T
OB B TR, P2 ST R R 28 N T 7 24548
AR 259 0 T 25 YRR ST e 24514 4 B
SR B Bt 3 2 e T B AV, T 45 25 B2 45 4 20 T 2
J7 i R R A - $ A - WL R AT S i — o R
HAR,

IR, T 460 ) 0ol 75 5 30 2% 4 1 T T 8 1k 1 0T 5 %
I TR AT I BT 4 4 Sl R L AR AR ST
) P 0 4% 245 327 7 T JEG 05 P 4 R PR 5., OFR 4 T
XHEH AR BT UL, 45 45 46 ) ok 75 D5 B0 Ay I 5 1) 0 5 B ik
fillo P44 25 B4 g P 25 OS2 B 2 B, 7T R e A
PR B F LA B 25 W X R 4 T 25 TR AR T, B RS
P ARSEPERNAT BN PSR A S a2y 2
AT PR I FE—EL . 2 TR B A R UL e R R
THRZ P A, T kL T R O 2 5 ] 1
R DR, ARG IE T ) 4% 25 B0 2 45 4 2 TN BT B
TREPEAE A 0 5t L 20 i LA — R B T A7 %%
ZIREAS 3 1| BRSO R 1 R VR A0 A B 5l
FOEIBRE N E A S, A BESE R, R RE S T
PERK - elF2« — ATF4 4 S8R PET % FAT S . PP %%
Sy B8 TPS3 IL - 6 .CASP3 ESRI  HIF1A 2552 1| 8k F 3 T
AL LIS, A5 B R, TPS3 K B ES A FEN
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APS: LI

GPS: A&%HE

GLP: RE L4k

PEHD: AAE4E HH S HE
LNT: HF# 24

EPS: {2 E £4E

DHP: 1 f§ 54k

PSP: i T4

SRP: LI E R HE

czp: HARZHE

ASPS: BTN % HE

YP: L2 %4

SPS: ZLAEZHE

RGPL: it # 2 HE g ik
ABP: JI| 4 ZHE

ASP: BE L HE



